given with the corresponding doping ratio. In the case of BPhen:Cs the doping ratio is chosen to achieve a conductivity of 4 
10
−5 S/cm. Additionally, the electrical connections are indicated in Fig. S1a ).
5
Figure S1 Stack Architecture Detailed scheme of the device architecture. Long names of the materials can be found in the materials section of the main article.
Solving Maxwell's equations for the stratified device, one obtains a distribution of the intensity of the electric field.
1, 2 6
In the simulation used in this contribution the field is, of course, taken into account. The visualization of the location of 7 the emissive layer within this field helps to interpret the out-coupled spectra. As shown in Fig. S1b ), the emission layer for 8 side emission is located close to a field minimum at 0
• . By increasing the viewing angle, a local maximum is shifted to 9 the position of the emission layer. Note that for simplicity here the emission zone is assumed to be infinitesimal thin. Using PWM, the ratio of primarily side emission to primarily forward emission can be adjusted. In the main article three 14 examples show how the image of the beam shape can be modified (Fig 1) . Of course, this can also be measured with the 15 spectro-goniometer. In Fig. S2 , the angle-dependent spectral radiant intensity (SRI) is presented for different waveforms.
16
From the top-left to the bottom-left the ratio of forward to side emission changes from 100% duty cycle to 0% duty cycle 17 in 20% steps. All the spectra are individually normalized to their maximum value at 0
• . Integrating each of the spectra in As shown in Fig. S4 , the simulated spectra predict qualitatively quite well the experimentally measured behaviour. For side 22 emission, low intensity can be seen at 0
• , rising to a maximum around 60
• . The forward-emission unit shows strong emission 23 around 608 nm and 0 • , dropping in intensity fast with increasing viewing angle. Also a parasitic mode around 700 nm and 24
65
• is reproduced, even though in the experiment it is much less pronounced. For a quantitative analysis, the difference between the two spectra (simulation minus experiment) is calculated and shown 26 in the right column. In side emission it becomes clear that the experimental spectra are slightly red shifted compared to the 27 simulation, which hints that the cavity length and thus the resonance wavelength of the resonator is not exactly as expected.
28
In forward emission, differences in the shape are visible that way. The simulation drops faster than the experimental data 29 and again the parasitic mode is more pronounced.
30
Adjusting the layer thickness of several layers in the simulation may lead to a better agreement and thus could provide 31 further information on the processing procedure. As written in the main text, the transition between the spectro-goniometer and the planar screen is described by an azimuthal 34 transformation, precisely a gnomonic projection. Treating the OLED as a point source, the emitted light symmetric with 35 respect to the azimuthal angle ϕ, the detector at a distance R, and its aperture dA being much smaller then R, which than 36 is equal to the surface element in spherical coordinates:
Using the same notation as in the main text, the respective area on the flat screen, can be written as the surface element 38 in polar coordinates dA , which is at a distance r from the sphere's north pole:
where the relation between r and R is given as:
With this the transformation between the two measurement systems is straightforwardly obtained:
With the definition of the irradiance E as the derivative of the photonflux dΦ with respect to the detecting surface dA,
42
one gets:
As the aperture of the detector is constant, assuming a cylindrical symmetry, rather than a spherical, appears to be ap-
44
propriate. This results in:
In Fig. S5 , the measured brightness distribution on the screen (black) is compared to the integrated irradiance, obtained 47 using the spectro-goniometer (non-filled red dots). Especially in the side emission, a strong difference in the shape is obvious.
48
The contrast between 0
• -emission and the maximum is way higher in the case of the goniometer. Furthermore, the profile 49 peaks around 60
• compared to 40
• on the screen. When multiplying the goniometer profile with cos 2 (θ), those data resemble 50 the black line very well. Both the contrast and the maximum angle is reproduced. In forward emission direction, the drop of 51 intensity coincides, as well. Actually, it is surprising that the cosine of the angle to the power of two gives the best results,
52
as a power between two and three was expected to model the transformation most realistically. Obviously, some of the 53 5 assumptions made are not completely fulfilled. For example, in Fig. 4b) it can be seen, that the sample may not be treated 54 as a point source. Nevertheless, accepting this factor two, the profiles of the measurements are highly comparable.
55
With this information the expected beam shape on a screen can be calculated from the spectro-goniometer data or even 56 from simulation data, which opens further possibilities for sample optimization. The first step to be done is to transform 57 the spectra. In Fig. S6 , this is shown for the experimental data. Of course, this transformation leads to an enhancement 58 of low-angle parts, shifting the maximum to a lower angle. Subsequently, the CIE-XYZ coordinates are calculated for each 59 angle, using the CIE2006 colour-matching functions. 
6
The last step towards a true colour image is a linear transformation (M 3×3 ) from the CIE-XYZ to a displayable RGB 61 colour space. In case of the sRGB space with D65 as reference white point this reads: 
This gives an 1D-array containing one RGB-tuple for each angle, which has to be multiplied with the calculated integrated 63 irradiance distribution (equation (6)). Note that with this, the ratio between the R,G, and B coordinates is unchanged 64 which results in a sole change of the brightness, but not of the respective colour. Assuming again azimuthal symmetry this 65 1D-colour-brightness distribution can be expanded to a 2D-colour-image. 
